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ABSTRACT

This project nonitored the daily passage of snoblts during the 1988 spring
outmgration at two mgrant traps; one each on the Snake and O earwater rivers.

Due to the low runoff year, chinook salnmn catch at the Snake River trap
was very low. Steelhead trout catch was higher than normal, probably due to
trap nodifications and because the trap was noved to the east side of the river.

Chi nook sal mon and steel head trout catch at the Cearwater River trap was
simlar to 1987.

Total cunulative recovery of PIT tagged fish at the three dans, with PIT
tag detection systens was: 55% for chinook salnon, 73% for hatchery steel head
trout, and 75%for wild steel head trout.

Travel time through Lower Ganite Reservoir for PIT tagged chinook sal non
and steelhead trout, narked at the head of the reservoir, was affected by
di scharge. Statistical analysis showed that as discharge increased from 40 kcfs
to 80 kcfs, chinook salnmon travel time decreased three fold, and steel head trout
travel time decreased two fold. There was a statistical difference between
estimates of travel tine through Lower Ganite Reservoir for PIT tagged and
freeze branded steel head trout, but not for chinook salnon. These differences
may be related to the estimation techniques used for PIT tagged and freeze
branded groups, rather than real differences in travel tine.

Aut hor :

Edwi n W Buettner
Seni or Fishery Research Bi ol ogi st

V. Lance Nel son
Seni or Fi shery Techni ci an



INTRODUCTION

The Pacific Northwest Electric Power Planning and Conservation Act of 1980
(P.L. 96-501) directed the Northwest Power Planning Council (NWPC) to devel op
prograns to mtigate for fish and wildlife |osses on the Colunbia River system
resulting from hydroel ectric projects. Section 4(h) of the Act explicitly gives
the Bonneville Power Adnministration (BPA) the authority and responsibility to
use its resources "to protect, mtigate, and enhance fish and wildlife to the
extent affected by the devel opnment and operation of any hydroelectric project
on the Colunbia River systeni.

Water storage and regulation for hydroelectric generation severely reduces
flows necessary for downstream smolt mnmigration. In response to the Fishery
Agencies' and Indian Tribes' recomrendations for mgration flows, the NWPC
Colunbia River Basin Fish and WIldlife Program proposed a "Water Budget" for
augnenting spring flows.

The NWPPC s Water Budget in the Colunbia's Snake River tributary is
1.19 mllion acre-feet of stored water for use between April 15 and June 15 to
enhance the smolt migration but has never been provided in full. To provide
information to the Fish Passage Center (FPC) on snolt novement prior to arrival
at the lower Snake River reservoirs, the Ildaho Department of Fish and Gane
(IDFG nonitors the daily passage of snolts at the head of Lower Ganite
Reservoir. This information allows the FPC to optinmize the use of the limted
Snake Ri ver water budget to provide inproved passage and mgration conditions.

Additionally, the IDFG snolt nonitoring project collects data on relative
species conposition, estimated fish passage index, hatchery steelhead trout vs.
wild (natural) steelhead trout ratios, travel tine, nmigration rate, and snolt
condition relative to scale loss. By nonitoring snolt passage at Lower Granite
Dam and at the head of Lower Ganite Reservoir, nigration rates under riverine
and reservoir conditions can be estimated and conmpared wunder various
environnental conditions. Mnitoring sites, on both the Snake and C earwater
arms of Lower Granite Reservoir, permt migration timng of smolts from each
drainage to be determ ned. Al so, when possible, relative abundance of hatchery
and wild stocks of steelhead trout can be determined. This can be useful
i nformation for docunenting the rebuilding of wild stocks which is being
attenpted by other NWPPC projects. Project personnel continually strive to
improve snolt trap design and location to assure that the best possible
information is provided for water budget managenent purposes, which will
maxi m ze snolt survival.

Snolt nonitoring is beneficial for water budget nmanagenent under all flow
conditions, and becones critical in low flow conditions, when migration rates
are slower than during normal or above nornmal run-off years. In such a year,
know edge of when nost snolts have left tributaries and entered areas which can
be affected by rel eases of stored waters allows nanagers to nake the nost tinely



use of the limted water budget resource. Two |low flow years (1987 and 1988)
have occurred during this snoblt nonitoring project. The indications are that
judicious use of the water budget can greatly enhance the timng and mgration

rate of juvenile chinook sal non and steel head trout.

OBJECTI VES

1. Establish timng of the out-migration for the various groups of
hat chery-produced and wild chinook salnmon and steelhead trout snolts as
they | eave the Sal non River drainage during |ow fl ow years.

2. Establish smolt travel time fromthe Salmon R ver index site at Wite Bird
or fromrelease sites to the index sites at the upper end of Lower Ganite
Reservoir.

3. Correlate travel time with river flows from index sites to Lower Ganite

Reservoir and Lower G anite Dam
4. Determ ne where, when, and to what extent descaling occurs to hatchery
reared chinook sal non and steel head trout snolts rel eased upstream from

Lower Granite Dam and devel op nmanagenent alternatives to reduce scal e
| oss.

METHODS

Rel eases of Hatchery-Produced Smolts

I nformati on was obtained from hatcheries which rel ease steel head trout and
chinook salmon juveniles in the Snake River system upstream from Lower Ganite
Dam This information included species, nunber released, date and |ocation of
rel ease, and the group identifying freeze brand if used. This allowed us to
anticipate the passage of the various release groups and branded fish at
downriver trapping sites.

Snolt NMbnitoring Traps

During the 1988 outmigration, two snolt nonitoring traps were enployed to
nmoni tor the passage of juvenile chinook salnon and steel head trout. A scoop
trap (Raymond and Collins 1974) was stationed on the Cearwater River and a
di pper trap (Mason 1966) was |located on the Snake River (Fig. 1). Captured
snolts were renoved daily fromthe traps for exam nation, enumeration, and
rel eased back to the river. Wen available, between 150 to 300 chinook sal non
and steel head trout smolts were exam ned each day for scale loss. Up to 100
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snolts were neasured to the nearest mllimeter and up to 2,000 fish were
exam ned for hatchery brands, the remaining catch was enunerated by species and
rel eased. Smolts handled were anesthetized with Tricaine Mthanesulfonate
(Ms-222). These fish were allowed to recover from the anesthesia before being
returned to the river.

To quantify scale |loss, each side of a snolt was separated into five areas
and each area was examined (Koski et al. 1986). An area was considered
"descaled" if 40% or nmore of the scales were missing. If at least two areas on
one side of a fish were descaled, then the fish was considered descal ed. Scal e
loss of this degree is often referred to as "standard" descaling (classical
descaling) to distinguish it from other types of descaling. Additionally,
beginning in 1985 a fish was also considered to have standard descaling if a
band of scales were nmissing from at |east one side of a fish (#9's), and the
amount of mssing scales was equal to or greater than the |loss of 40% or nore
scales from two areas on a side of a fish as described above. A second
classification is ‘scattered" descaling, which occurred when at |east 10% of the
scales were missing from at |east one side of the fish. Another classification
for descaling is "two-area", which exists when the sum of the nunber of the ten
areas on a fish (Fig. 2), which are at |east 40% descal ed, and the nunber of
sides of a fish which exhibit scattered descaling, equals two or nore. The two-
area classification includes fish that exhibit standard descaling, as well as
fish that would not mnmeet the criteria for the standard category because there
was only one descal ed area per side. This type of descaling is likely to be as
detrimental to fish health as standard descal i ng.

At each trap, water tenperature and turbidity were recorded daily using
a centigrade thermoneter and 20 cm Secchi disc. The U S. Wather Service
provided daily information on river discharge. The Snake River trap discharge
was neasured at the USGS Anatone gauge (#13334300). The Cearwater River trap
di scharge was neasured at the USGS Spal di ng gauge (#13342500).

Sal non River Trap

Due to a lack of funding, the Salnmon River trap was not operated in 1988,
even though it was a bel ow normal water year. Normally the Sal non River trap
is operated only if the February Soil Conservation Service - Snhow Survey stream
flow forecast at White Bird, ldaho, is |less than 90% of the 25-year average.
A tentative decision to operate the trap is nade in early February using the
January stream flow forecast. If the January forecast is below 90% of normal
preparation to operate, the Salnon River trap will begin. The final decision
is then made using the February forecast, available in early March. Informati on
during near nornal to above normal flow years is available at the Sal non River
trap for 1983, 1984 and 1985.
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Drawings show the five areas on each side of a smolt which
are considered independently for scale loss.



Snake River Trap

The Snake River mgrant dipper trap was positioned approximtely 40 m
downstream from the Interstate Bridge and was attached to bridge piers just west
of the draw bridge span by steel cables. This location is near the head of
Lower Granite Reservoir, 0.5 km upstream from the confluence of the Snake and
Clearwater rivers. River width and depth at this |ocation are approximtely
260 mand 12 m respectively.

A juvenile steel head radio tagging study was conducted in 1987 (Liscom and
Bartlett 1988) which showed that during 1987, 7% of the radio tagged steel head
passed the bridge under the span the trap was attached to, and 30% passed the
bridge under the span imediately east of the draw bridge span. Because at
| east four tines nore fish were noving under the span of the bridge just east
of the draw bridge, the trap was noved to that location on April 27, 1988, after
completion of installing an electrical line to the new trap | ocation.

Trap operation in 1988 began March 5 and continued until June 20. There
were two interruptions in trap operation due to nechanical breakdown. One for
an undeterm ned ampunt of tine on April 28, and one for four days on May 18
t hrough May 21.

Chi nook salnbn and steelhead trout smolts were PIT (Passive Integrated
Transponder) tagged (Prentice et al. 1987) at the Snake River trap to estinate
travel tine fromthe head of Lower Granite Reservoir to Lower Ganite Dam Wen
fish were available, up to 150 chinook salnon, 60 hatchery steel head trout, and
60 wild steelhead trout were PIT tagged daily. Early in the chinook snolt
mgration, when Clearwater R ver trap chinook catch is high and Snake River trap
chinook catch is low, chinook are transported fromthe Cearwater R ver trap to
the Snake River trap, PIT tagged, and released. Individual daily rel ease group
travel tinme was correlated with the abiotic paraneters present during the
m gration period to determ ne how changes in these paraneters affected travel
time of smolts through Lower Granite Pool.

Clearwater River Trap

The C earwater River scoop trap was installed 10 km upstream from the
river mouth, 4.5 km upstream from the head of Lower Ganite Reservoir. The
river channel at this location forms a bend and is 150 to 200 mwide and 4 mto
7 m deep, dependi ng on di scharge.

Trap operation began March 8 and continued until June 12 when trap
operation was ternminated for the season. The trap was down because of excessive
debris March 27, and high flow prevented trap operations on April 19 and from
May 4 to May 21.



Descal i nq

Descaling estimates were made on both chinook sal non and steel head trout
at the Snake and Clearwater river trap sites. These values were conpared to
previous years data to indicate the general condition of the mgrating snolts.
No descaling information was collected at hatchery facilities in 1988, as had
been in previous years. Past data indicates that very little, if any, descaling
occurs at the hatcheries or during transport to rel ease sites.

Trap Effici ency

To estimate the nunber of snolts passing a trap, it is necessary to know
what proportion of the mgration is being sanpled. Additionally, this
proportion, which is the trapping efficiency, may change as river discharge
changes. To <create an equation which describes the relationship between
di scharge and efficiency, efficiency must be estimated several times through the
range of discharge the trap is being operated at. Wth sufficient information,
a regression of efficiency on discharge could then be calculated from the data.
Wth this type of approach an efficiency can then be estimated from any given
di scharge. The ratio of recaptures to marks released is the estinmate of trap
efficiency (TE = recaptures/ narks rel eased).

Trap efficiency tests were conducted periodically throughout the season
on the Clearwater River trap by releasing marked snolts 7 km upriver from the
trap site. Wien trap catch allowed, up to 2,000 chinook salnon were caudal
clipped and 2,000 steel head trout were opercle punched and rel eased upstream
In addition to these fish, six groups of chinook salnon of approximtely 2,200
each, and three groups of steelhead trout of approximately 4,000 each, were
freeze branded at Dworshak NFH, held there, and transported to the C earwater
Ri ver release site and released during the spring snolt migration to estimate
trap efficiency. Four groups of freeze branded chinook and three groups of
freeze branded steelhead released with the DNFH general release were al so used
to estimate efficiencies on the Clearwater River trap.

Three hatchery steelhead release groups and three trap caught steel head
groups were used to conduct trap efficiency tests at the Snake River trap.
| nadequat e nunbers of chinook were available in 1988 to conduct efficiency tests
on the Snake River trap.

Travel Tinme and M gration Rates

M gration paraneters were calculated on hatchery release groups from
release sites to traps sites. Travel time and migration rates through Lower
Granite Reservoir were calculated using nedian arrival times at the Snake and
Cl earwater River traps, and at Lower Granite Dam for hatchery brand groups and



brand groups used for trap efficiency tests. Snolts were PIT tagged at the
Snake River trap as an additional nmethod to determine travel tine, and daily
individual arrival tines were calculated at Lower Ganite Dam collection
facility.

RESULTS AND DI SCUSSI ON

Hat chery Rel eases

Chi nook Sal non

Chi nook sal mon released into the Snake River drainage above Lower Ganite
Dam were reared at seven locations in ldaho and one in Oregon. Washington
Department of Fisheries nmade no rel ease of chinook salmon juveniles in the Snake
Ri ver drainage upstream from Lower G anite Dam that contributed to the 1988
outmgration. A total of 11,176,084 chinook salnon snmolts were rel eased at
15 locations in Idaho and Oregon (Table 1).

Sawt oot h Hatchery made a fall release of 100,600 spring chinook salnmon in
the Salnmon River in 1987. Dworshak NFH had a fall release of 192,330 spring
chi nook, and Red River Pond also released 233,100 spring chinook salnobn in
Cl earwater River drainage in the fall of 1987. Looki nggl ass Hatchery al so made
a fall release of 164,347 spring chinook salnmon juveniles at Looki nggl ass Creek
Oregon in 1987. Al other chinook salnon releases for the 1987 outmgration
were made in the spring of 1988 (Table 1).

St eel head Trout

Steel head trout were reared at four hatcheries in |Idaho, one in
Washi ngton, and one in Oregon for release upriver from Lower Ganite Dam A
total of 10,798,379 steelhead trout snolts were released at 23 locations in
| daho, eight locations in Oregon, and three |ocations in Washington (Table 2).

Ni agara Springs Hatchery and Hagerman NFH released a total of 748,049
steel head trout juveniles in the Snake River at Hells Canyon during the fall of
1987. The renminder of steelhead trout releases contributing to the 1988
outm gration occurred in the spring of 1988 (Table 2).



Table 1. Hatchery chinook sal non rel eased into the Snake River
system upriver fromLower Ganite Damcontributing to

the 1988 outm gration.

Rel ease site Rel ease No. rel eased
(hat chery) St ock dat e (no. branded) Br and
Sal non River
Sawt oot h Hat . Spring 3/ 15 1, 604, 900
( Sawt oot h) (3/15) (52, 300) RDT- 1
10/ 6/ 87 100, 600
E.F. Sal non R Spring 3/ 15-16 249, 200
( Sawt oot h)
Yankee F. Sal. R Spring 3/14-18 725, 300
( Sawt oot h)
S.F. Sal non R Sumer 3/ 21-24 1, 060, 400
(McCal l) (3/23) (53, 900) RDT- 2
Pahsi neroi R Sumrer 3/15-19 598, 500
(Pahsi meroi)
Rapi d River Spri ng 3/ 15-25 2, 630, 200
(Rapi d River) (3/18) (54, 500) RDT- 4
Dr ai nage Tot al 6, 969, 100
Snake River and Non-ldaho Tributaries
Hel | s Canyon Spring 3/ 22-23 400, 600
(Rapid River) (3/22) (53, 900) LDT-4
Looki nggl ass Cr. Spring 4/ 1-5/ 13 345, 943
(Looki nggl ass) (4/1) (20, 128) LAI M1
(4/1) (19, 712) RAI M 1
(4/1) (21, 731) LAl F-3
(4/1) (21, 659) RAI F- 3
(5/13) (21, 019) LAUD 1
(5/13) (20, 473) LAUT- 1
9/ 18- 11/ 3/ 87 164, 347
(9/18/87) (20, 030) RAI F- 1
(9/18/87) (20, 076) LAl F-1
Cat heri ne Creek Sprl ng 3/31-4/5 151, 888
(Looki nggl ass)
Bi g Canyon Creek Spring 3/ 30-4/8 186, 309

(Looki nggl ass)
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Table 1. (Continued)
Rel ease site Rel ease No. rel eased
(hat chery) St ock dat e (no. branded) Br and
I maha River Spring 3/ 21-4/ 21 199, 066
(Looki nggl ass) (3/22) (20, 440) LAl M 3
(4/20) (20, 602) RAI M 3
Dr ai nage Tot al 1, 448, 153
Cl earwater River
Red River Pond Spri ng 9/ 28-10/ 2/ 87 233, 100
(Red River Pond) (9/30) (46, 100) RDT- 3
N.F. Cearwater  gpring 3/ 30 1,132, 152
( Dwor shak NFH) (3/30) (20, 642) RA7N- 1
(3/30) (8,731) RAR- 1
(3/30) (22, 935) RA7TN- 3
(3/30) (6,163) RAR- 3
(3/30) (60, 631) LAT- 2
3/ 30 222,737
9/ 28/ 87 192, 330
(9/ 28/ 87) (64, 425) LDT-1
(3/30) (59, 283) LAH 1
Clearwater R Spring 3/ 14-4/ 13 13, 173
Hw 95 Boat (4/1) (2,195) RDK- 1
Launch (4/6) (2,194) RDK- 2
(Dwor shak NFH) (3/21) (2,197) RDK- 3
(4/13) (2,193) RDK- 4
(3/14) (2,197) LDK- 1
(3/17) (2,197) LDK- 3
White Sands Cr. Spri ng 3/14 200, 105
( Dwor shak NFH)
Cl ear Creek Spring 3/ 22 778, 407
(Kooski a NFH)
Drai nage Tot al 2,758, 831
Grande Tot al 11,176, 084
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Tabl e 2.

Hat chery steel head trout

rel eased into the Snake River

system upriver from Lower Granite Dam contributing to
the 1988 outnigration.

Rel ease site Rel ease No. rel eased
(hat chery) St ock date (no. branded) Br and
Sal mon Ri ver
Shoup Bri dge A 4/ 11-12 103, 500
(Ni agara Springs)
Pahsi nmeroi Ri ver A 4/ 8 665, 800
(Ni agara Springs)
Pant her Creek A 4/ 12-13 102, 800
(Ni agara Springs)
E.F. Sal non River B 4/ 6-8 303, 564
(Hager man NFH)
Sawt oot h Hat chery A 4/ 14- 19 1, 195, 745
(Hager man NFH) (4/15) (48, 745) LDT- 2
Slate Creek B 4/ 25 50, 722
(Hager man NFH)
Hazard Creek A 4/ 12-23 701, 300
(Magi c Val |l ey)
N. F. Sal nron Ri ver A 4/ 4-10 253, 100
(Magi c Val |l ey)
Yankee Fork A 4/ 4-7 208, 000
(Magi c Val |l ey)
Shoup Bri dge A 4/ 6- 10 147, 500
(Magi c Val |l ey)
Sawt oot h Hat chery A 4/ 6-9 57,700
(Magi c Val |l ey)
Pant her Creek A 4/ 11 162, 800
(Magi c Val |l ey)
French Creek A 4/ 11- 14 100, 000
(Magi c Val |l ey)
Sl ate Creek A 4/ 18- 25 346, 100
(Magi c Val |l ey)
Hammer Creek A 4/ 23- 25 87, 200
(Magi c Val |l ey)
Dr ai nage Tot al 4, 485, 831
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Tabl e 2. (Continued)

(Lyons Ferry)

13

Rel ease site Rel ease No. Rel eased
_(hatchery) St ock dat e (no. branded) Br and
Snake River and Non-Idaho Tributaries
Hel I s Canyon A 4/ 23- 25 877, 400
(Ni agara Springs) (41 24) (46, 400) LDT-3
A 10/ 19- 21/ 87 404, 000
Hel | s Canyon A 10/ 22- 11/ 5/ 87 344, 049
(Hager man NFH)
Snake R @ Asotin B 5/16-23 11, 969
(Dwor shak NFH) (5/16) (3,996) LD4-1
(5/23) (3,996) LD4- 3
(5/23) (3,977) RD4- 1
Little Sheep Cr. A 4/ 13- 14 246, 994
(l'rrigon) (4/14) (24, 026) LAI M 2
(4/ 14) (26, 023) LAI F-2
Spring Creek A 4/ 16- 18 526, 877
(I'rrigon) (4/17) (25, 268) LAl M1
(4/17) (25, 452) LAl F-1
(4/17) (25, 131) LAl M 3
(4/17) (25, 182) LAl F-3
(4/18) (25, 604) RAI M 3
(4/18) (24, 980) RAI F- 3
W dcat Creek A 4/ 16-5/2 200, 625
(I'rrigon) (4/ 20-22) (49, 100) RAI M 1
(4/ 22- 26) (50, 555) RAI F- 1
Grande Ronde (R2) A 4/ 5- 8 199, 905
(l'rrigon)
Cat heri ne Creek A 4/ 4-8 62, 520
(lI'rrigon)
Wl | ona Ri ver A 4/ 13-19 134, 000
(I'rrigon)
Bi g Canyon Creek A 4/ 13 223, 196
(l'rrigon)
| maha Ri ver A 4/ 21-28 84, 503
(lI'rrigon)
Asotin Creek A 4/ 20 28, 975



Table 2. (Conti nued)

Rel ease site Rel ease No. Rel eased
(hat chery) St ock dat e (no. branded) Br and
Cot t onwood Cr eek A 4/ 15- 29 202, 676
(Lyons Ferry)
Whi sky Creek A 4/ 28 50, 640
(Lyons Ferry)
Dr ai nage Tot al 3,598, 329
Cl earwat er River
d earwater River B 5/ 3- 4 1,432,125
( Dwor shak NFH) (5/3) (47, 601) RAT-1
(5/3) (22, 220) RAT-2
(5/ 3) (14, 476) RAT-3
(5/4) (44, 446) RAT-4
S.F. Cearwater R B 4/ 19- 28 165, 055
( Dwor shak NFH)
Newsone Creek B 4/ 20- 21 190, 708
( Dwor shak NFH)
Anerican R ver B 4/ 20- 21 56, 885
( Dwor shak NFH)
Cl ear Creek B 4/ 19- 22 254, 898
( Dwor shak NFH)
Crooked Ri ver B 4/ 18- 19 201, 325
( Dwor shak NFH)
Lol o Creek B 4/ 25- 27 200, 425
( Dwor shak NFH)
El dorado Creek B 4/ 20- 22 200, 806
( Dwor shak NFH)
Hw 95 Bridge B 4/ 13- 22 11, 992
( Dwor shak NFH) (4/13) (4, 000) RA4-1
(4/22) (3,998) RA4-3
(4/22) (3,994) RD4-3
Dr ai nage Tot al 2,714,219
Grande Tot al 10, 798, 379
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Snolt Mbnitoring Traps

Snake River Trap Operation

The Snake River trap was operated from March 5 through June 20, 1988.
Trap catch during this period was 3,758 yearling chinook salmon, 2,604 wld
steel head trout, and 16,772 hatchery steelhead trout. A large portion of the
chinook salnon (53% were captured during April while 33% were captured in My
(Fig. 3). Twenty-five percent of the hatchery steelhead trout were captured
during April, 68% were captured in My, and 7% in June (Fig. 4). WId steel head
trout passage coincides with hatchery steel head passage, with 34% of the snoblts
being captured in April, 64%in May, and 2% in June (Fig. 4).

The Chinook salnmon catch at the Snake River trap was very low in 1988

(less than 10% of normal). There appears to be a threshold velocity at the
mouth of the trap, below which the trap is relatively ineffective at collecting
fish. Chinook catch was affected the greatest because velocities were very |ow
during the majority of the chinook outmgration. An eastern trap location on
the Interstate bridge was prepared and the trap was noved to that |ocation on
April 27. The majority of the chinook had passed the Snake River trap by the
time the trap was relocated so it is not certain whether the new location wll
provi de adequate chi nook catches in |ow fl ow years.

Snake River discharge, neasured at the Anatone gauge, ranged from 21, 500
cfs to 30,300 cfs in the nmonth of March (Fig. 4). The average April discharge
was 26,000 cfs, with a peak of 40,000 cfs April 22. The average My discharge
was 40,300 cfs and the season peak discharge of 52,900 occurred May 25. Flows
remai ned above 40,000 cfs until June 8. After that tinme flows dropped rapidly
to 29,000 by the end of the trapping season on June 20.

Water tenperature in the Snake River, at the trap, was between 5° and 7°C
during March (Fig. 5). Tenperature steadily increased throughout the season.
By the end of the trapping season, June 20, water tenperature had risen to 19°C

Secchi disc transparency fluctuated throughout the sanpling season (Fig.
5). Influenced mainly by localized rain or thunderstorm events, the secchi
transparency shows no obvious correlation to changes in di scharge.

Cl earwater River Trap Operation

The Clearwater River trap operated from March 8 through June 12. Total
trap catch for the season was 63,983 chi nook sal non, 9,940 hatchery steel head
trout and 458 wild steelhead trout in 1988. Two peaks of chinook sal non passage
were observed at the Clearwater River trap. The first peak began on March 24,
prior to the Dworshak NFH rel ease, and was presuned to be from the Wite Sands
Creek, Red River pond, Kooskia NFH release made in Cear Creek and natural
production. The second peak was nmainly conprised of the Dworshak NFH rel ease
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made in the North Fork of the Clearwater River (Fig. 6). Dworshak NFH rel eased
it's entire chinook production from the hatchery during a 12 hour period, which
caused the Clearwater River trap to have a daily catch of 25,929 on March 31,
the day after the rel ease.

Daily hatchery steelhead trap catch on the Cearwater River trap peaked
on May 3, coinciding with the rel ease of Dworshak NFH steel head trout snolts
fromthe hatchery and fromoff-hatchery planting sites (Fig. 7).

Water tenperature at the Clearwater R ver trap was 5.5°C the beginning of
the season, March 8, and remmined |ow through April, exceeding 10°C only three
times by the end of April (Fig. 8). The high tenperature for the season (14.5°Q)
was recorded the |ast day of operation, June 12.

Di scharge at the begi nning of the season was 7,100 cfs
and renai ned bel ow 20,000 cfs until April 15 (Fig. 6). A peak in the hydrograph
(maxi num di scharge for the peak was 35,700 cfs) was seen between April 15 and
April 25. Another peak occurred between May 4 and May 10 (rmexi mum di scharge for
the peak was 43,400 cfs). Discharge remai ned between 20,000 to 35,000 cfs until
the end of the season, June 12. The trap was out of operation during the high
di scharge from May 6 until My 21.

Secchi disc transparency in the dearwater River fluctuated throughout the
trappi ng season, and ranged fromO0.4 neters to two neters and greater (Fig. 8).

Descal i ng

Chi nook Sal non Descal i ng

The 1988 standard descaling rate for yearling chinook salnbn at the Snake
River trap averaged 5.5% This conpares to a previous high of 10.4%in 1987 and
a low of 2.5%in 1984 (Table 3).

Standard descaling of yearling chinook salnon observed at the O earwater
River trap in 1988 averaged 0.5% This value is a five year |ow and conpares
to a high of 4.3%in 1987 (Table 3).

Neit her the Snake nor Clearwater River trap sanple descaling rates were
considered detrinentally high. The conparison of this data from year to year
can provide an overall picture of general
fish health. However, the main function of this data is to access the day to
day operation of the traps. An increase in descaling rates during the season
may indicate that a problemin the operation of the trap is injuring fish.
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Table 3. Seasonal nean standard descaling rates (percent) for yearling
chi nook sal mon, hatchery steel head trout, and wild steel head
trout at the Snake River and C earwater River traps, 1984
through 1988, and Sal non River trap, 1984 through 1987.

Sal non Snake Cl ear wat er
Speci es Year Ri ver Ri ver Ri ver
Year|ina chinook salnon 1984 4.5 2.5 1.5
1985 2.4 2.6 0.6
1986 - 3.8 0.7
1987 2.0 10. 4 4.3
1988 - 5.5 0.5
Hat chery steel head trout 1984 8.7 5.5 4.1
1985 10. 1 6.2 2.1
1986 - 14.5 6.3
1987 6.2 6.2 4.0
1988 - 5.9 3.2
W | d steel head trout 1984 2.1 1.4 0.4
1985 0.7 0.8 0.7
1986 - 2.7 0.8
1987 2.5 3.3 1.3
1988 - 1.4 1.8
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St eel head Trout Descaling

The 1988 standard descaling rate of hatchery steel head trout snolts at the
Snake R ver trap averaged 5.5% whereas wild steel head trout averaged 1.4%
These val ues conpares to previous highs of 14.7%in 1986 for hatchery steel head
trout, and 3.3%in 1987 for wild steel head trout. Conparative |ow descaling
rates for the sane period were 5.5%in 1984 for hatchery steel head trout, and
0.8%in 1985 for wild steelhead trout (Table 3). As with the descaling data
from chi nook sal non snolts, this informationcan be used to conpare the general
health of the smolt population fromyear to year, but it is nore appropriately
used at this time as an indicator of the day to day trap operation effects on
trap caught fish.

Trap Efficiency

Snake River Trap

The daily catch of yearling chinook salnon at the Snake R ver trap during
the 1988 snolt outmagration provided too few fish to conduct trap efficiency
tests. Wth low water conditions, simlar to the 1987 season, the velocities
at the nouth of the trap throughout the chinook mgration were generally |ess
than 1.5 fps. A threshold water velocity of between 1.5 and 2.0 fps at the
mouth of the trap is required before the trap will effectively collect chi nook
smolts. A gross estimate of the 1988 trap efficiency could be conparable to
that of 1987 which was 10 to 30 tinmes less than the 1.2%trap efficiency of
previous years. The only data available for this estimate is the nunber of
hat chery fish released upstream fromthe Snake R ver trap, or potential fish
captures, divided by the actual trap catch and conparing this to previous years
dat a.

Trap efficiency for steelhead trout snmolts was tested a total of five
times during the 1988 snolt outmgration (Table 4). Three of these tests were
conducted using trap caught fish, and two tests used hatchery rel eased fish
(held at DNFH). One of the tests, using trap caught fish, yeilded a recapture
of less than five fish and was not included in any of the analysis. Due to trap
efficiencies of less than 20% the data was transforned to arcsin val ues (Zar
1984) in this and subsequent analysis, such that:

P = Y%[aresin Vx/n+l +arcsin Vx+1/n+1]

Analyzingthe four valid sets of 1988 data shows a trap efficiency, for
steel head trout at the Snake R ver trap, of 0.65%wth confidence limts of:

0. 0012 < 0.0065 < 0.0160.
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Tabl e 4.

Snake River trap efficiency tests for steelhead trout snolts, 1985

t hrough 1988.

Recapt ur e/ D schar ge
Rel ease date mar k Ef ficiency (kefs)
1985 5/ 4 8/ 811 0. 0099 55
5/ 8 1/ 185 0. 0054~ 54
5/ 18 1/ 492 0. 0020* 50
5/ 21 2/ 314 0. 0064* 68
1986 4/ 24 1/179 0. 0056* 80
4/ 30 12/ 874 0. 0137 72
5/ 21 3/ 1, 345 0. 0022* 76
1987 No efficiency tests conducted for steel head snolts in 1987.
1988
trap 4/ 18 2/ 866 0. 0023* 32
caught 5/ 13 7/ 2057 0. 0034 38
5/ 15 5/ 1822 0. 0027 42
hat chery 5/ 23 54/ 3977 0.0136 45
rel eases 5/ 23 32/ 3996 0. 0080 45
*Efficiency tests with less than five recaptures were not included

in mean trap efficiency estinates.
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If the two valid trap efficiency tests from 1985 and 1986 are incl uded
in the equation, the resulting trap efficiency equals 0.82%wth confidence linits
of :

0.0038 < 0.0082 <- 0.0144.

Due to several major factors that varried in 1988 and influenced trap
efficiency greatly (trap position and river discharge), the conbined data from
1985, 1986, and 1988 is considered not to be the nost acurate overall trap
efficiency estimate. In fact, there is too little data available at this tine
to accurately estimate any trap efficiency of steelhead trout at the Snake R ver
snolt trap. Al so, due to the mninmal anount of data avaiable, no further
anal ysis of the data or corrilation of trap efficiency to other parameters was
done.

C earwater River Trap

Since 1984, 33 valid trap efficiency tests for chinook sal non have been
conducted on the Cearwater River snolt trap over a w de range of river
di scharges; 15 of these tests took place during the 1988 sanpling season (Table
5). O these, five test groups were part of the DNFH general rel ease, March 30
Six of the tests were conducted with fish that were marked and held at DNFH
until they were transported, via truck, fromthe hatchery and rel eased at the
H ghway 95 boat |aunch. These rel eases took place at approximately one week
intervals during March and April. The remaining four groups consisted of trap
caught fish that were narked and transported back upstream for rel ease. These
four tests took place during late March and early April

Trap efficiency can vary under differing flow conditions and fromyear to
year. A one way analysis of variance was used to determine if there was a
difference in trap efficiency anong years. There were no significant
di fferences anmong years. Again, due to recapture rates of less than 20% arcsin
\V'x transfornmations (Zar 1984) of the data were used in the analysis of the trap
efficiencies. Since the data from each year was collected under a variety of
di scharge conditions, an analysis of covariance was run to see if trap
efficiency differed fromyear to year when adjusted for discharge.

First the underlying assunption of equality of slopes was tested. The
hypot hesis of equality of the trap efficiency-discharge slopes anong years coul d
not be rejected. The subsequent anal ysis of covariance showed no significant
differences due to year when the trap efficiencies were adjusted for discharge.
This is basically a test of whether the regression lines relating discharge and
trap efficiency for each year have a common intercept, or whether one regression
line is higher than another. The data shows no statistically discernable
differences for trap efficiencies anong years even after adjusting for
di schar ge.
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Table 5. Qearwater Rver trap efficiency tests for chinook sal non

snolts, 1984 through 1988.
Recapt ur es/ Di schar ge

Rel ease date Mar k Efficiency (kcfs)

1984 4/ 5 4/ 418 0. 0096* 21

4/ 21 13/ 806 0. 0161 33

4/ 25 3/ 489 0. 0061* 31

5/ 10 14/ 453 0. 0309 24

1985 3/ 25 14/ 607 0. 0230 9

3/ 30 45/ 1, 511 0. 0298 9

4/ 5 6/ 1, 079 0. 0056 18

4/ 9 2/ 940 0. 0021* 15

4/ 16 7/ 929 0. 0075 33

1986 3/ 27 9/ 1, 555 0. 0058 22

4/ 2 8/1,714 0. 0047 29

1987

DNFH 3/ 20 43/ 2, 160 0. 0199 13
rel eases 4/ 22 50/ 2, 000 0. 0250 6
4/ 7 165/ 1, 945 0. 0848 10

4/ 13 74/ 2, 000 0. 0370 13

4/ 20&28 103/ 4, 000 0. 0258 18

trap 4/ 2 33/1, 926 0.0171 6
caught 4/ 3 11/ 1, 458 0. 0075 8
4/ 6 15/ 1, 872 0. 0080 9

4/ 7 15/ 1, 163 0.0129 10

4/ 9 9/ 450 0. 0200 12

1988

Hw 95 3/ 14 51/ 2, 197 0. 0232 6
boat 3/ 17 93/ 2, 197 0. 0423 6

| aunch 3/21 83/ 2, 197 0. 0378 6
4/ 1 27/ 2, 195 0.0123 9

4/ 6 18/ 2, 194 0. 0082 11

4/ 13 31/2,193 0.0141 14

DNFH 3/ 30 1711/60,631 0.0282 10
rel ease 3/ 30 252/ 8, 731 0. 0289 10
3/ 30 181/ 6, 163 0. 0294 10

3/ 30 788/ 20,642 0.0382 10

3/ 30 573/ 22,935 0.0250 10

trap 3/ 24 17/ 2086 0. 0081 9
caught 3/ 28 27/ 1695 0. 0159 12
4/ 1 16/ 1631 0. 0098 9

4/ 2 38/ 2257 0.0168 8

*Efficiency tests with less than five recaptures were not included in
mean trap efficiency estinmates.
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The data was then pool ed over years and a single regression line was fit
bet ween discharge and trap efficiency. This relationship was statistically
significant (F=6.103, P=0.019), but the R’ was only 0.152 indicating no
i nterpretabl e biol ogical meaning can be ascribed to the relationship.

At this point, year and discharge were discounted as significant factors
in explaining trap efficiency of chinook salnon at the dearwater Rver trap and
the average trap efficiency over the 33 tests was calculated along with its 95%
confidence limts:

0. 0155 < 0. 0200 =< 0.0250.

Additional data may help to clarify the variables affecting trap
efficiency for chinook salnmon at the Cearwater River trap

Steelhead trout trap efficiency at the Cearwater River trap was
successfully tested three tines during the 1988 season. The estimated
efficiency ranged fromO0.20%to 0.73% This data was added to four valid trap
efficiency tests that were conducted in 1986 and 1987 (Table 6). Wen subjected
to the same progressive statistical analysis as the chinook data collected on
the AQearwater Rver trap, the steelhead data failed to neet the criteria for
pool i ng of the four years of data. The sl opes were honogeneous, but the
intercepts were significantly different (F=3.981, P=0.000). This outcone
differed fromthe 1987 analysis of the data in that there was no difference
shown at this point at the 0.05 level; but one did exist at the 0.10 |evel
(1987; P=0.071, F=3.761). A significant difference did occur in 1987 when river
di scharge was added to the equation. It is difficult to determine if indeed the
di fference occurs between years or between |levels of river discharges. This
di screpancy should be clarified with the addition of nore data in future years.

The 1988 arcsin Vv x transformed (Zar 1984) trap efficiency data was
anal yzed by itself, due to the significance of the yearly variation, to derive
an average trap efficiency of 0.43% w th confidence limts of:

0.0003 v 0.0043 < 0.0132.

Travel Tine and M gration Rates

Rel ease Sites to Sal non River Trap

The Sal non River trap was not operated in 1988 due to |l ack of funding.
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Table 6. Cdearwater R ver trap efficiency for steelhead trout snolts,
1985 t hrough 1988.

Recapt ur es/ Di schar ge
Rel ease date Mar k Ef fici ency (kcfs)
1985 5/7 2/ 464 0. 0043* 29
5/ 11 1/ 384 0. 0026* 33
1986 4/ 14 7/ 4,140 0. 0017 20
4/ 30 1/ 4, 190 0. 0002* 20
5/'7 2/ 4, 260 0. 0005* 29
5/ 11 5/ 4, 247 0. 0012 29
1987
DNFH 4/ 13 6/ 4,071 0. 0015 13
rel eases 4/ 20 9/ 4, 060 0. 0022 16
4/ 28 2/ 4, 000 0. 0005* 26
trap 4/ 21- 22 6/ 1, 604 0. 0037 13
caught 4/ 24 2/ 775 0. 0026* 15
1988
DNFH 4/ 13 29/ 4, 000 0. 0073 14
rel eases 4/ 22 8/ 3, 998 0. 0020 27
4/ 28 16/ 3, 994 0. 0040 16

*Efficiency tests with less than five recaptures were not included in
mean trap efficiency estinates.
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Rel ease Site to Snake River Trap

Chi nook salnon. Due to extrenme |ow discharge during the 1988 juvenile
mgration, Snake R ver trap efficiency was very low and the nunber of branded
chi nook col |l ected was much smaller than in previous years. As a result, travel
time and nmigration rates could only be cal cul ated between rel ease points and the
Snake Rver trap for two chinook brand groups. Distances fromrel ease point to
recovery location are represented in Table 7. These fish were released fromthe
Looki nggl ass Hatchery late in the season when the trap had been noved to the
east side of the river and discharge was greater than 40,000 cfs. These two
groups were 0-age spring chinook released on May 15. Median travel tine to the
Snake R ver trap was three days for one group and four days for the other.
Mgration statistics for 1984 through 1988 are presented in Table 8.

Steel head trout. In 1988 a large portion of the steel head mgration
occurred after the Snake Rver trap was noved to the east side of the river and
when river discharge was greater than 30,000 cfs. There were 12 groups of
freeze branded steel head trout rel eased above the Snake R ver trap. Recaptures
were high enough for ten of the groups to provide travel tine information to the
Snake River trap.

The mgration rate for the Hells Canyon freeze brand group was four times
faster in 1988 (12.3 km day) than in 1987
(3.1 kniday), but the group was rel eased 29 days earlier in 1987 which probably
accounts for nost of the difference. The migration rate was consi derably
slower (5 to 7 tinmes) in 1988 than in years when flows were higher, such as 1985
and 1986 (Table 9).

The Sawtooth group mgrated at 29.1 kmday during the 1988 spring
mgration. A conparison wth the 1987 mgration rate can't be nade because not
enough narked steel head were captured fromthe Sawtooth group. The migration
rate in 1988 was considerably faster than in 1986 (16.6 kniday), although the
flow conditions in 1986 were considerably better in both the upper and | ower
Salmon River. The 1988 migration rate was simlar to the 1985 rate (24.9
km day), and flow conditions were sinilar both years.

Six of the ten brand groups recaptured at the Snake River trap were
rel eased from Spring Greek, a tributary of the Vllowa Rver. Mgration rates
for the six groups ranged from 26.9 to 34.6 kniday and averaged 31.3 kniday.
Not enough fish were captured at the Snake River trap in 1987 to estinate
mgration rate for the Spring Oreek release site. Mgration rate in 1986 was
9.3 kniday and 23.1 knmiday in 1985. Hows and rel ease dates varied considerably
between these years so it's difficult to conpare mgration rates between years
for this rel ease | ocation.

Two groups of branded steel head were released from Wldcat Geek, a

tributary of the Gande Ronde R ver. Both groups mgrated at 33.2 kniday.
This was the first year marked fish were released fromthis site.
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Table 7. River mile & kiloneter index for the Snake Ri ver Drainage.
Mout h of Mout h of Lower Snake Ri ver | C earwat er Sal mon Ri ver
Columbia R | Snake River | Ganite Dam| Trap Site R Trap Site| Trap Site
m km m km m km m km m km m km
Mout h of Snake River 324.3 521.8 0.0 0.0] 107.5| 172.9| 139.6| 224.6, 145.7| 234.5 241.4| 388.4
ower Granite Damr 431.8/ 694.8 107.5 173.0 0.0 0.0/ 32.1 51.6/ 38.3% 61.5/ 133.9| 215.4
Clearwater R Trap Site| 470.0| 756.2| 145.7 234.4, 38.2/ 61.5 - - 0.0 0.0 - -
ahwav 95 Boat lLaunch | 473.2] 761.4| 148.9 239.6 41.5| 66.8 - - 3.2 5.1 -
r shak NFH 504.2 811.3 179.9| 289.5 72.4| 116.5 - - 34.2| 55.0 -
ooski a NFH 541.6/ 871.4| 217.3| 349.6| 109.8| 176.7 - - 71.5/ 115.0 -
Crooked Ri ver 604.3 972.3 280.0 450.5 172.5| 277.6 - - 134.3| 216.0 -
d River Rearina Pand 618. 00 994 4| 293.7 472 .6/ 186.2 299.6 - - 148.0l 238. 1 - -
nake River Tran Site 463.9| 746.4| 139.6| 224 6 32.1 51.6 0.0 0.0 - - 101.8 163. 8
sotin Creek 469_6/ 755 6/ 145 3] 233.8 37.8 60. 8 5. 7 9 2 - - - -
uth of Gande Ronde R | 493.0 793.2 168.7| 271.4/ 61.2] 98.5 29.1/ 46.8 - - -
Cot t onwood Cr eek 521.7 839.4 197.4 317.6/ 89.9 144.6] 57.8 93.0 - - -
ooki naal ass Cr eek 580. 4| 933.9| 256.1 412.1| 148.6 239.1/116.5| 187.4 - - -
ia Canvon Creek 585.9| 942 .7 261.6| 420.9| 154.1| 247.9| 122.0/ 196.3 - - -
ori na Cr eek 614.4] 988. 6/ 290. 1 466.8| 182. 6| 293. 8 150.5[ 242 .2
Cat heri ne Creek 636. 9 1024.8 312.6| 503.0/ 205.1| 330.0, 173.0/ 278.4 - - - -
Mouth of Sal non R ver 512.5 824.6| 188.2 302.8 80.7 129.8 48.6/ 78.2 - - 53.2 85.6
maha Ri ver 516.0/ 830.3 191.7/ 309. 1/ 84 2| 135.7| 52.11 83 8 - - - -
Little Sheep Creek 553.8 891.1 229.5 369.3] 122.0/ 196.3] 89.9| 144.6 - - - -
maha Coll. Facilitv 565.6/ 910.2 241.3| 388.3| 133.8| 215.4| 101.7 163.6 - - - -
|ls Canvon Damnr 571.3| 919.2] 247.0 397.4| 139.5| 224.5 107.4| 172.8 - - - -
Salmon River Trap Site | 565.7 910.2 241.4| 388.4| 133.9| 215.4| 101.8 163.8 - - 0.0 0.0
pid Ri ver Hatcherv 605.8 974.7 281.5 452.9| 174.0| 280.0 141.9 228 3 - - 40.1 64.5
zard Creek 618. 7/ 995.5/ 294.4 473.7| 186.9| 300.7 154.8| 249.1 - - 53.0/ 85.3
F. Sal nbn @nox 719.7| 1158.0| 395.4 636.2| 287.9| 463.2| 255.8 411.6 - - 154.0| 247.8
ahsi meroi  Hat cherv 817.5/1315.4) 493.2| 793.6| 385.7 620.6| 353.6/ 568.9 - - 251.8 405.1
F. Salnon @Tran Site| 873.6 1405.6/ 549 3 883.8| 441.8/ 710.9| 409.7 659.2 - - 307.9 495.4
awt oot h Hat cherv 896. 7/ 1444.2] 573 3 922.4| 465.8| 749 .5 433.7| 697.8 - - 331.9| 534. 0
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Snake River trap, 1984 through 1988.

Mgration statistics for freeze branded chinook snolts fromrel ease sites to the

Medi an Medi an Travel Mgration
rel ease passaaoe Nunber tine rate Mean 0 (kcfs)

Rel ease site Year date date (davs) (km dav) Sal non R.  Snake
Rapi d Ri ver 1988 1/

1987 1/

1986 3/27 4/ 10 237 14 16. 3 15. 4 82.9

1985 4/2 4/ 12 320 10 22.8 10. 6 67.6

1984 4/1 4/ 18 197 17 13. 4 10.1 79.3
Hel | s Canvon 1988 1/

1987 1/

1986 3/26 4/ 3 269 8 21.6 - 83.8

1985 3/19 4/ 3 544 14 12. 4 - 43.0

1984 3/20 3/ 29 704 9 19. 2 - 81.4
S.F. Sal non River 1988 1/

1987 1/

1986 3/28 4/ 23 229 26 15. 8 16.5 78.6

1985 4/2 4/ 17 76 15 27.1 14. 0 71.0

1984 4/1 4/ 24 238 14 29.0 14.5 91.7
Sawt oot h Hat cherv 1988 1/

1987 1/

1986 3/17 4/ 14 49 28 24. 9 13. 6 81.4

1985 3/27 4/ 14 165 18 38.7 9.6 60. 1

1984 3/28 4/ 21 136 24 29.0 11.8 84.0
Looki naal ass Cr. 1988 5/13 5/ 15 28 3 62.5 - 40. 6

1988 5/13 5/ 16 24 4 46. 9 - 40. 6

1987 1

1986 4/2 4/ 5 114 3 62.3 82.1

1985 No nar ked rel ease ar oun.

1984 No narked rel ease group.

1/ Not enough recaptures at the Snake River trap.
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Tabl e 9.

to the Snake River trap, 1984 through 1988.

Mgration statistics for freeze branded steel head trout snolts fromrel ease sites

Medi an  Medi an Travel M gration
rel eAse nassane Nimher time
Rel ease site Year date dat e captured (days) (km day) Salnmon R Snake
Sawt oot h Hatchery 1988 4/15 5/ 8 17 24 29.1 15.1 32.7
1087 4/ 14 - 5 - AQI anugh recantires at the
1986  4/9 5/ 21 11 42 16.6 24.0 73.4
1985 4/ 9 5/7 23 28 24.9 19.5 62.6
E.F. Salmon River 1987 4/ 8 - 5 - Not enough recaptures at the
Snake R trap.
1986 4/ 8 5/ 24 9 45 aa o~ Ar = —n A
1985 4/17 5/1 22 22 30.0 20. 6 56. 4
Hel I s Canyon 1988 4/24 5/7 38 14 12. 3 - 31.0
1027 2/ 2A s/ 1Q 1A RR 2 1 - 2?2 |
1088 4/ 29 5/ 1 28 2 [R 4 - RO 1
1985 4/30 513 44 3 57.6 - 52.9
Spring Cr. 1988 4/17 4/ 25 28 9 26.9 - 34.5
a4/ 17 4/ 23 28 7 24 A - 35 7
a4/ 17 a4/ 281 2n o) 26 Q 4 5
4/ 17 4/ 23 14 7 24 A - 25 7
4/ 18 4/ 25 38 8 30.3 - 35.0
4/ 18 4/ 24 21 7 234 A - 35 7
1987 4/ 26 - - - Not enough recaptures at the
1986 5/1 5/ 27 14 26 9:ke
4/ 20 - 1 - Nnt enniinh recantiires at the
413 ; 2 . Snake R trap.
Snake R trap.
1985 5/9 5/ 19 36 10 aAd A PP
5/9 5/ 20 31 11 22.0 47.0
Cot t onwood Cr. 1987 4/ 26 4/ 30 28 5 18. 6 - 39.3
108A 4/ 21 &/ & 20 7 12 N0 - 72 2
4/ 28 YRS 20 7 12.0 - 72 3
4/ 28 5/5 42 7 13.0 - 72.3
Little Sheep Cr. 1987 5/ 2 - - - Not enough recaptures at the
1986 4/ 28 5/8 16 10 Snake Rotrap. o 1
4/ 27 - 2 - Not enough recaptures at the
W dcat Or. 1088 4/ 23 4/ 26 86 4  Shake R trap. o -
4/ 23 4]/ 26 66 4 33.2 - 32.7




Rel ease Site to the Clearwater Trap

Chi nook salnmon. Six groups of freeze branded chi nook sal mon were rel eased
from Dnorshak NFH on March 30, 1988. The travel tine for these groups was one
day (Table 10). This conpares to a travel tine of four days in 1987 and one day
for 1986 and 1985. Average discharge during the mgration period in 1987 was
7,200 cfs, 76%less than in 1986 (29,000 cfs) and 58% 1l ess than in 1985 (17, 300
cfs). Discharge in 1988 was 9,600 cfs, 14% higher than in 1987. The extrene
| ow di scharge in 1987 is nost likely responsible for the 75%reduction in travel
time.

Cne group of 0-age chinook was rel eased from Dworshak NFH on March 30.
This group noved slower (travel time = 2 days) than the normal hatchery
production (travel time = 1 day).

A group of 0-age chinook was rel eased from Dnorshak NFH on Septenber 28,
1987. This groups nedi an passage at the dearwater R ver trap was March 27.
The first chinook fromthis group arrived at the trap on March 17, and narks
continued to be captured for the next two weeks.

The Red R ver group began arriving on March 29 and the |ast recapture was
on June 6 with the nmedi an passage on April 15.

Steel head trout. There were four groups of freeze branded steel head
rel eased from Dnworshak April 3 and 4. The nedian travel tine for all four
groups was one day, producing a mgration rate of 55.0 kmiday. In previous
years the travel tine for the Dworshak brand groups was one day (Table 11).

Head of Lower Granite Reservoir to Lower Granite Dam

Chi nook sal non freeze brand groups. In 1988, only eight of the 28 groups
of freeze branded yearling chinook salnon could be used for travel tine
cal cul ations through Lower Ganite Reservoir because of the operational problens
at the Snake River trap discussed earlier. Al usable groups were fromthe
Clearwater River drainage. There were also three groups of 0-age spring
chi nook; two rel eased fromthe Lookingglass Hatchery and one from Daorshak NFH
Average travel tine through lower Ganite Pool for the Qearwater R ver yearling
chi nook sal mon freeze brand group ranged from 21 days for the groups rel eased
the last of March, to 35 days for the group released in md March (Table 11).
Average travel time for the 0-age chinook ranged from 28 for the two groups
released in nmid May, to 57 days for the group rel eased from Daorshak NFH on
April 1.

A linear regression analysis of mgration rate through Lower Ganite Pool
and di scharge was run on the eight freeze brand groups released in the spring.
In an attenpt to linearize the relationship, both variables were |og
transforned. V& found that the linear regression of log mgration rate and the
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Table 10. Mgration statistics for branded chi nook sal non and steel head trout rel eased
above the Qearwater Rver trap, 1987 and 1988.

) Median  Medi an Nunber Mgration Travel Mean
Release S te Year Sp. Dol caca Daccana Cantirad  Data Keddav  Tiom D echarna
G ooked R ver 1987 & 04/ 14 - 2 - - -
Dnaor shak NFH 1987 & 04/ 21 04/ 22 58 - - -
S 05/ 05 - - - - -
¢h 04/ 01 04/ 04 1416 13.8 4 7.2
dear Oeek S 04/ 17 04/ 20 59 28.8 4 14.1
Dwnor shak NFH 1988 & 05/ 03 05/ 04 107 55.0 1 16.9
S 05/ 03 05/ 04 95 55.0 1 16.9
St 05/ 03 05/ 04 81 55.0 1 16.9
S 05/ 04 05/ 05 202 55.0 1 16. 9
Ch 03/ 30 04/ 01 239 27.5 2 9.8
(@)] 03/ 30 03/ 31 1711 55.0 1 9.6
Ch 03/ 30 03/ 31 788 55.0 1 9.6
Ch 03/ 30 03/ 31 571 55.0 1 9.6
(@)] 03/ 30 03/ 31 253 55.0 1 9.6
(h 03/ 30 03/ 31 181 55.0 1 9.6
Ch 09/ 28/ 87 03/ 27 16 - 182 -
Red R ver Ch 09/ 30/ 87 04/ 14 18 - 198 -
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Table 11. chinook salmon smolt travel tine and migration rate to Lower Granite Dan from the head of Lower Granite pool
using fish passing the Snake River trap from upriver releases, 1985 through 1988.

Snake River/

Clearwater River trap Lower Granite Dan
Median Median Travel Migration Mean
passage Number arrival Number time rate Qckcfs}
Year Brand Release site date collected date collected (days) (km/day) at LGD
1985 LDR-3 Hells Canyon 4/3 544 4/13 7,111 10 5.2 88
RDR-1 Sautooth Hat_ 4/14 165 5/4 4,313 20 2_6 89
RDR-3 S. F. Salnon River 4/17 76 5/14 9,193 27 1.9 85
LDR-1 Rapid River 9/12 370 4/25 9,922 13 9.0 98
LDR-4 Grande Ronde River 6/4 135 6/23 6,868 19 2.7 79
RDR-2 Duorshak NFH 4/4 248 4/27 6,403 23 2.7 94
1986 LDY-3 Hells Canyon 9/3 269 4/16 9,898 13 4.0 100
ROY-1 Sautooth Hat_ 4/14 49 4/23 2,245 9 5.7 89
RDY-3 S. F. Salmon River 4/23 229 5/3 5,921 10 5.2 98
LDY-1 Rapid River 4/16 237 4/20 10,589 4 12_9 88
RRJ-2 Lookingglass Cr_ 4/5 38 4/14 3,741 9 5.7 99
RRJ-3 Lookingglass Cr_ 3/ 4/4 13 4/9 333 5 10_3 99
RAJ-4 Lookingglass Cr_ 4/5 76 4/21 2,593 16 3.2 95
RRY-1 puorshak NFH 4/2 312 4/21 4,703 19 3.2 97
1987 RRR-1 Duorshak NFH 4/4 1,416 4/24 11,069 20 3.1 37
RD4-1 Clearwater River 1/ 3/20 43 4/18 551 29 2.1 33
RD4-3 Clearwater River 1/ 9/2 50 4/20 436 18 3.4 35
RR4-3 Clearwater River 1/ 9/7 165 4/19 438 12 5.1 38
RR4-1 Clearwater River 1/ 4/13 74 4/29 334 16 3_8 46
1988 LRUO-1 Lookingglass Hat. 2/ 5/15 29 6/11 3,913 27 1.9 68
LRUT-1 Lookingglass Hat. 2/ 5/16 25 6/12 3,973 27 1.9 68
RDT-3 Red River Pond 3/ 4/15 18 5/13 1,071 28 2.2 58
LAH-1 Duorshak NFH 2/ 4/1 239 5/27 3,457 56 1.1 59
LRT-2 Duorshak NFH 3/31 1,711 4/20 17,510 20 3.1 30
LDT-1 bpuorshak NFH 3/ 3/28 16 4/12 897 15 4.1 30
RR7N-1 Duorshak NFH 3/31 788 4/20 6,672 20 3.1 38
RR7N-3 puorshak NFH 3/31 571 4/21 5,823 21 2.9 39
RRR-1 Duorshak NFH 3/31 253 4/20 2,040 20 3.1 38
RRR-3 Dworshak NFH 3/31 181 4/21 1,852 21 2.9 39
LDK-1 Clearwater R. Trap 1/ 3/15 51 4/19 736 35 1.B 32
LDK-3 Clearwater R. Trap 1/ 3/18 93 4/19 643 32 1.9 33
RDK-1 Clearwater R. Trap 1/ 4/2 27 4/23 499 21 2.9 42
RDK-2 Clearwater R. Trap 1/ 4/7 18 4/22 347 15 4.1 45
RDK-3 Clearwater R. Trap 1/ 3/22 83 4/19 575 28 2.2 34
RDK-4, Clearwater R. Trap 1/ 4/14 31 4/30 524 16 3.8 53

1/ Releases made on Clearwater River at U.S. Highway 95 Taunch (Rkn-15.5)_
2/ 0-Doge spring chinook salmon_
3/ Fall release of spring chinook.



| og of discharge provided the best fit (N=8, r?=0.950, P=0.000): |og

mgration rate = -8.717 + 2.677 | og di scharge.

This indicates that as discharge increased, travel tinme through the
reservoir decreased (mgration rate increases).

Chinook salnon PIT tag groups. In 1988, sufficient nunbers of chinook
salnon were PIT tagged daily at the Snake Rver trap to provide 23 daily rel ease
groups (3,767 total) for estimating travel time and migration rates through
Lower Granite Reservoir. Mdian travel tine ranged from 23 days early in the
mgration season to six days late in the season (Table 12). There was a
substantial change in nedian travel time between April 8 and April 18. Prior
to April 8, the average nedian travel tine through Lower Ganite pool was 19.7
days (mgration rate = 2.6 knmiday), and after April 18 the average medi an travel
tine was 8.6 days (mgration rate = 6.0 kmiday). Average daily discharge for
the PIT tag groups released prior to April 8 was 40.3 kcfs and ranged from 31
to 48 kcfs. Average daily discharge for PIT tag groups rel eased after April 18
was 56.9 kcfs and ranged from49 to 69 kcfs.

A linear regression of travel tine and discharge was cal cul ated and showed
a strong relationship between the two variables. The linear regression of the
log of migration rate and |og discharge provided the best fit (N=23, r?=0. 840,
p=0. 000) :

log migration rate = -5.209 + 1.715 | og average di schar ge.

This analysis indicates that chinook salnon travel time in Lower Ganite Poo
decreases as di scharge increases.

An anal ysis of covariance of travel tine through Lower Granite Reservoir
for freeze branded and PIT tagged chinook sal non showed no statistical
difference at the 0.5 level. PIT tagged and freeze branded chi nook sal non
m grated at about the same rate through the reservoir (Fig 9).

Percent recovery (integration) of daily release PIT tagged chi nook groups
at Lower Granite Dam ranged between 25.8% and 45.7% and averaged 32.9%
Seasonal cunul ative percent recovery of pit tagged chinook salnmon to Lower
Ganite was 32.8% to Little Goose it was 47.3% and to McNary it was 55.2%
These nunbers are cunul ati ve percents as you progress downstream

Hat chery steel head trout freeze brand groups. In 1988 nedi an passage
dates were calculated for 11 groups of freeze branded steel head trout at the
Snake R ver trap and seven groups at the dearwater R ver trap. These groups
were used to determine nigration rate and travel tine through Lower Ganite
Reservoir (Table 13). The five groups released in Spring Greek, that were used
inthe travel tine calculations, were the slowest noving groups in Lower Ganite
pool with travel times ranging from 13 to 23 days (average = 18 days). The next
sl owest groups were the Wldcat Greek groups (16 days). The d earwater R ver
brand groups and the Hells Canyon brand group noved through the reservoir at the
fastest rate, ranging fromsix to nine days and averaged ei ght days.
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Chinook salnmon PIT tag travel

tine, with 95% confi dence

interval, fromthe head of Lower Granite Pool to Lower

Granite Dam 1988.

Medi an

travel Aver age
Rel ease time Confidence Interval* Nunber Percent discharage
dat e (day) Upper Lower captured captured (kcfs)
03/25/88 22.2 24 20 72 35.8 30.73
03/ 26/ 88 23.6 25 22 66 33.0 34. 85
03/28/88 23.0 25 22 69 34.5 36. 96
03/29/88 21.6 25 21 70 35.0 37. 27
03/30/88 20.4 23 18 71 35.5 36. 13
03/31/88 20.8 22 19 53 26. 4 39. 45
04/01/88 19.3 21 18 65 32.0 38. 67
04/02/88 21.9 27 20 54 26.9 43. 65
04/04/88 15.6 18 15 61 30.3 40. 83
04/05/88 16.5 19 15 64 30.8 43. 84
04/06/88 18.7 24 16 61 30.5 46. 94
04/07/88 18.5 26 16 42 27.3 47. 87
04/08/88 14.1 16 12 33 27.3 46. 68
04/18/88 11.4 13 10 76 40. 4 56. 67
04/19/88 11.0 14 10 69 34.5 54. 44
04/ 20/ 88 9.5 11 9 51 34.2 54. 26
04/ 21/ 88 9.7 13 8 48 32.0 51. 28
04/ 22/88 10.4 13 8 62 41.1 49, 87
04/25/88 11.1 12 10 49 34.8 49, 24
04/ 26/88 10.5 17 8 16 30.2 49, 23
05/ 15/ 88 8.3 18 5 36 32.7 67.79
05/ 16/ 88 6.3 13 4 32 45. 7 66.70
05/ 17/ 88 7.2 12 4 17 25.8 67. 46

*confidence intervals cal culated with nonparanetric statistics
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Figure 9. Relationship between travel time through Lower Granite Reservoir and discharge
for freeze branded and PIT tagged chinook, 1983.



Table 13. steelhead trout smolt travel tine and migration rate to Lower Granite Dan from the head of Lower Granite pool
using fish passing the Snake River trap from upriver releases, 1985 through 1988_

Snake River/

ov

Clearwate River trap LowerGranite Dan

Median hedian Travel Migration Mean

passage Number arriva Number tine rate Q(kcfs)

Year Brand Release site date collected 1 collected (days) (km/day) at LGD
1985 LDY-1 Hells Canyon 5/3 44 5/11 2,821 8 6.5 88
RDY-1 Sawtooth Hatchery 5/7 23 5/28 3,510 21 2.5 92
RDY-3 E. F. Salmon River 5/9 22 5/28 2,454 19 2.7 93
RA17-1 Grande Ronde River 5/20 36 5/22 12,710 2 25.8 102
RA17-3 Grande Ronde River 5/19 31 5/21 12,022 2 25.8 95
LDY-2 Duorshak NFH 4/29 88 5/4 6,699 5 12.3 83
1986 RDT-2 Hells Canyon 5/1 38 5/8- 5,033 7 7.4 94
LDT-2 Sawtooth Hatchery 5/21 11 5/29 3,772 8 6.5 120
LDT-4 E. F. Salmon River 5/23 9 5/29 1,552 6 8.6 119
RAJ-4 Little Sheep Cr. 5/8 16 5/30 1,340 22 2.3 114

RRJ-1 Spring Creek 5/27 14 5/26 1,628 Median arrival date at LOD one

day before median passage date

at Snake R. trap_

RRIJ-1 Cottonwood Cr 5/5 39 5/21 4,468 16 3.2 98
RRIJ-3 Cottonwood Cr 5/5 43 5/22 5,151 17 3.0 100
RRIJ-4 Cottonwood Cr 5/6 29 5/18 4,114 12 4.3 99
RDT-4 Duorshak NFH 5/8 18 5/17 7,194 9 6.8 99
LD4-1 Clearwater R. Trap 1/ 5/8 2 5/14 1,003 6 10.3 100
LD4-3 Clearwater R. Trap 1/ 5/13 5 5/22 869 9 6.8 98
RD4-1 Clearwater R. Trap 1/ 4/16 7 4/23 371 7 8.8 103
RD4-3 Clearwater R. Trap 1/ 5/1 1 5/8 751 7 8.8 94
1987 RRIC-1 Cottonwood Cr 4/30 7 5/4 4,886 4 12.9 86
RRIC-2 Cottonwood Cr 4/30 6 5/4 5,529 4 12.9 86
RRIC-3 Cottonwood Cr 4/30 7 5/4 5,971 4 12.9 86
RRIC-4 Cottonwood Cr 4/30 8 5/5 4,936 5 10.3 84
RAR-3 Clear Cr. 4/20 59 5/1 3,500 11 4.7 59
RDR-3 Duorshak NFH 4/22 58 5/1 4,917 9 6.8 63
RDK-1 Clearwater R. Trap 1/ 4/13 6 4/26 1,192 13 4.7 41
RDK-2 Clearwater R. Trap 1/  4/20 9 4/30 999 10 6.2 56
RDK-4 Clearwater R. Trap 1/ 4/28 2 5/4 692 6 10.3 84
1988 LDT-3 Hells Canyon 5/7 38 5/15 6,631 8 6.5 69
LDT-2 Sawtooth Hatchery 5/7 19 5/25 5,332 18 2.9 68
LRIF-1 Spring Creek 4/25 30 5/17 4,912 22 2.3 59
LRIF-3 Spring Creek 4/24 28 5/7 3,865 13 4.0 54
RRIF-3 Spring Creek 4/24 38 5/7 6,502 13 4.0 53
LRIM-1 Spring Creek 4/25 29 5/17 3,799 22 2.3 59
LRIM-3 Spring Creek 4/23 14 5/16 4,030 23 2.2 59
RRIM-3 Spring Creek 4/24 23 5/11 5,060 17 3.0 58
RRIF-1 wildcat Creek 4/26 88 5/10 14,820 14 3.7 58
RRIM-1 wildcat Creek 4/26 67 5/11 13,749 15 3.4 58
LD4-3 Snake River @ Asotin 5/24 30 5/30 854 6 8.6 76
RD4-1 Snake River @ Rsotin 5/24 55 5730 994 6 8.6 76



1A%

Table 13. (continued)

Snake River/

Clearwate River trap Lower Granite
Median Median Trave Migration Mean
. passage Number arriva Number tine rate 0(kcfs
Year Brand Release site date collected 1 collected (days (km/day) )
1988 RRT-1 Dworsha NFH 5/3 107 5/11 10,792 8 7.7 72
RRT-2 Dworsha NFH 5/3 95 5/11 7,225 8 7.7 72
RAT-3 Duorsha NFH 5/3 81 5/9 5,928 6 10.3 73
RAT-I Duorsha NFH 5/3 202 5/10 25,335 7 8.8 78
RR4-1 Clearwater R. Trap 1/ 4/14 28 1/22 ,335 8 7.7 57
RAI-3 Clearwater R. Trap 1/ 1/23 8 5/1 1,384 8 7.7 49
RDI-3 Clearwater R. Trap 1/ 4/29 16 5/6 743 7 8.8 50

1/ Releases made on Clearwater River at U.S. Highway 95 launch (Rkn-15.5).



The rel ationshi p between hat chery steel head mgration rate through Lower
Qanite pool and discharge was anal yzed using a linear regression nodel. The
best fitting equation (N=17, r2=0.343, P=0.013) was:

log migration rate = -5.446 + 1.698 | og average di schar ge.

This equation indicates that as discharge increases mgration rate increases.
Wen this data is conpared to 1987 data, hatchery steel head rate of novenent
t hrough the reservoir was about the sanme for both years.

Hat chery steel head trout PIT tag groups. In 1988 sufficient nunbers of
hat chery steel head trout were PIT tagged daily at the Snake Rver trap providing
29 daily release groups (1,743 individual fish) to be used in nmedian nigration
rate calculations through Lower Granite Pool. Mdian travel tine ranged from
10.4 to 3.5 days (5.0 kniday to 14.7 knmiday), and averaged 5.6 days (Table 14). A
linear regression analysis between nmgration rate in Lower Ganite Pool and
average Lower Ganite discharge per PIT tag group was conducted. The best
| i near regression equation (N=29, r?=0.366, P=0.001) was:

log median mgration rate = -2.133 + 1.053 | og discharge.

The fact that only 37 of the variation in nedian travel tine is accounted
for by change in discharge may be due to the | ow nunbers of data points at
di scharges ot her than 60,000 and 70, 000 cfs.

To renove sone of the noise which is often associated with biol ogical data
and better show the underlying biological relationship, mgration rate was
calculated by 5 kcfs discharge groups (Msteller and Tukey 1977:75). A linear
regressi on analysis was conducted and found that the best |inear regression
equation (N=8, r2=0.905, P=0.000) was:

log migration rate = -1.904 + 1.010 | og nean di scharge.

The high coefficient of deternmination (r? indicates a strong relationship
between hatchery steel head trout nmigration rate through Lower QGanite Reservoir
and mean discharge. The |ow probability (P) indicates this relationship is
highly significant. The equation shows that as discharge increases mgration
rate increases.

Percent recovery of daily hatchery steelhead PIT tag rel ease groups at
Lower Granite Dam ranged from 18.3% to 81. 7% and averaged 61.3% Overall
seasonal cumul ative recovery of PIT tagged hatchery steelhead to Lower Qanite
was 61.3% to Little Goose it was 72.2% and to MNary it was 72.9% This was
consi derabl e higher than in 1987 when the seasonal recovery at Lower Ganite was
only 39.2% and nost likely reflects an increased FGE from rai sed operating
gates at the project.

WIld steelhead trout PIT tag groups. In 1988 sufficient nunbers of wld
steel head trout were PIT tagged at the Snake River trap to provide 24 daily
release PIT tag groups (1186 individual fish) for nmedian travel tine
calculations (Table 15). Only since the introduction of the PIT tag have
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Tabl e 14. Hatchery steel head trout PITtag travel time, with 95%
confidence interval, fromthe head of Lower Granite pool
to Lower Granite Dam 1988.

Medi an
travel Percent Average

Rel ease tine Confidence Interval* Nunber captured discharae
dat e (day) Upper Lower (9 (kcfs)

04/18/88 4.8 6 4 40 65. 6 65. 04
04/19/88 5.0 7 4 48 80.0 64. 22
04/20/88 4.7 9 4 34 56.7 60. 98
04/21/88 6.0 8 5 44 73.3 56. 48
04/22/88 6.4 8 6 38 62.3 53. 62
04/25/88 10.4 1 2 94 68. 3 46. 09
04/26/88 9.7 11 8 37 61.7 49, 23
04/28/88 7.6 9 6 27 52.9 49, 88
04/29/88 6.0 7 5 36 60.0 46. 25
05/02/88 5.8 8 5 41 68. 3 64. 88
05/03/88 3.7 5 3 39 65.0 65. 45
05/04/88 4.6 6 3 37 61.7 77.54
05/05/88 4.0 5 3 49 81.7 82. 45
05/06/88 4.3 6 4 45 73.8 82.10
05/09/88 5.3 6 4 37 61.7 64. 68
05/10/88 4.5 5 4 35 56.5 63. 88
05/11/88 4.0 6 4 39 65.0 62. 03
05/12/88 3.5 4 3 40 67.8 67.80
05/13/88 3.7 6 3 40 66. 7 70. 38
05/14/88 8.1 11 6 38 63. 3 69. 76
05/15/88 5.3 7 5 42 68.9 72. 46
05/16/88 6.5 10 4 31 51.7 67. 39
05/17/88 6.3 7 5 42 66. 7 67. 43
05/18/88 6.5 7 5 36 60.0 66. 08
05/23/88 3.7 10 3 34 56.7 76. 62
05/24/88 4.8 7 4 34 55.7 78. 04
05/25/88 5.5 8 5 25 42. 4 75. 98
05/26/88 6.4 7 5 27 44. 3 72.83
06/07/88 5.3 9 5 11 18. 3 60. 90

* Confidence intervals calculated with nonparanetric statistics
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Tabl e 15. WIld steelhead trout PIT tag travel tine, with 95%
confidence intervals, fromthe head of Lower Ganite
pool to Lower Granite Dam 1988.

Medi an

travel Percent Average
Rel ease time Confidence Interval* Nunber captured di scharae

date (day) Upper Lower captured (9% (kcfs)

04/18/88 3.5 4 3 29 49, 2 65. 23
04/19/88 3.5 4 3 31 50.0 64.70
04/20/88 4.0 4 3 33 54,1 63. 10
04/21/88 4.5 6 4 36 60.0 59. 97
04/22/88 4.6 6 4 32 53.3 55.62
04/ 25/88 6.6 9 5 25 52.1 45. 66
04/26/88 6.1 7 5 25 64.1 45. 05
05/02/88 3.8 5 3 32 68. 1 55. 50
05/03/88 3.5 4 3 21 48. 8 59. 57
05/04/88 3.2 4 3 22 51.2 73.90
05/05/88 3.4 4 2 29 60. 4 82.67
05/06/88 3.7 4 3 27 62.8 82.10
05/09/88 4.3 6 3 16 47.1 63.72
05/10/88 3.6 4 3 36 70. 6 61. 02
05/11/88 3.4 5 3 30 58.8 57. 60
05/12/88 2.7 3 2 35 60. 3 66. 87
05/13/88 2.9 3 3 38 63.3 71. 47
05/14/88 3.8 5 3 37 61.7 72.17
05/15/88 3.7 5 3 34 55.7 72.80
05/16/88 3.5 4 3 42 70.0 73.53
05/17/88 3.3 3 3 43 70.5 74. 87
05/24/88 3.7 4 3 19 63.3 79. 05
05/25/88 4.7 8 3 13 65.0 77.00
05/26/88 4.0 13 2 10 55.6 76. 10

* Confidence intervals calculated with nonparametric statistics
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sufficient nunbers of wild steel head trout been marked to provide travel tine
data through Lower Ganite Reservoir. The PIT tag is the only tool available
that can provide this type of data because of the |ow nunbers of fish required
for marking due to the high recovery rate at Lower Ganite Dam Median trave

time for wild steelhead trout ranged from 6.6 days (7.8 knmiday) to 2.7 days
(19.1 kmday), and averaged 3.9 days ( 13.7 kmiday). There is a significant
difference in nedian travel time between hatchery and wild steel head trout. The
slopes of the two lines, migration rate/discharge for hatchery and wld
steel head trout, were tested with the analysis of covariance and found to not
be significantly different at the 0.5 level. Then the height of the two |ines
were tested and there was a significant difference in the mgration rate of
hatchery vs. wild steelhead trout. It is uncertain as to the reason for this
difference. A possible explanation is that wild steel head may be stronger
and/or nore fully snolted and therefore travel faster as they mgrated through
Lower Granite Reservoir.

A linear regression analysis between nmedian mgration rate in Lower
Ganite Reservoir and nean discharge for each PIT tag group was conducted. The
best |inear regression equation (N=24, r2=0.381, P=0.001) was:

log migration rate = -0.576 + 0.758 | og nean di scharge.

This anal ysis shows that as discharge increases, travel time in Lower GQanite
Reservoir decreases.

A linear regression analysis was conducted on average travel time
separated into 5 kcfs groups. The anal ysis showed that the equation

log mgration rate = -1.020 +0. 868 | og average di scharge

had the best fit (N=7, r2?=0.526, P=0.065).

An analysis of the slope of the nigration rate/discharge relationship for
freeze brand data, the hatchery steelhead trout PIT tag data, the wld steel head
trout PIT tag data, the hatchery steelhead trout PIT tag data averaged by 5 kcfs
groups, and the wild steelhead trout PIT tag data averaged by 5 kcfs groups was
conducted to see if there was a significant difference between the five groups
of data (Fig. 10). The anal ysis of variance showed there was not a significant
di fference between the slopes at the 0.05 level, but the relationship was
significant at the 0.1 level (N=87, F=2.196, P=0.077). Wen a graphic
representation of the slopes of the five sets of data was exanined, it was
obvious the freeze brand data was significantly different fromthe other four
sets of data. When the freeze brand data was renoved fromthe analysis there
no longer was a significant difference between the slopes of the other four sets
of data (N=68, F=1.076, P=0.336). The difference between the freeze brand data
and the PIT tag data is probably an artifact of the technique used to estinate
mgration rate rather than a real difference in nmgration rate between the two
mar k met hods.
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The height of the lines was tested and found there was a significant
di fference between the hatchery and wild steel head mgration rate/discharge
relationship. Wld steelhead trout estimated migration rate through Lower
Qanite Reservoir at 45,000 cfs is 9.8 kniday, while hatchery stelhead is 7.0
kmiday. At 85,000 cfs, wild steelhead estinated mgration rate is 17.1 kni day,
and hatchery steel head estimated mgration rate is 13.2 kmiday. WId steel head
trout mgrate through Lower Ganite Reservoir faster than hatchery steel head
trout.

The PIT tag data provides the ability to get a travel tine to average
di scharge relationship over a broader range of flows and tine than the freeze
brand data because of the ability to release nore marked groups. This makes the
PIT tag a nuch nore valuable tool for estimating travel time through Lower
G anite Pool than freeze brands.

Percent recovery of daily wild steelhead trout PIT tag rel ease groups at
Lower Granite Dam ranged from 47.1% to 70.6% and averaged 59.0% Overall
seasonal cumul ative recovery of PIT tagged wild steelhead trout to Lower Ganite
Damwas 58.9% to Little Goose it was 72.8% and to MNary it was 74.5% The
percent recovery at the three dans for PIT tagged hatchery and wld steel head
was about the same in 1988.

SUMVARY

Hat chery production of chinook sal non and steel head trout for rel ease
above Lower Ganite Damin 1988 was 21, 974, 463 (11, 176,084 chi nook sal non and
10, 798, 379 steelhead trout). O these, 722,553 chinook sal nron and 549, 170
steel head trout (6.5% and 5.1% of the total release, respectively) were freeze
branded and rel eased in 28 unique groups for chinook sal non and 23 uni que groups
for steel head trout. The nunber of freeze branded chinook sal non and steel head
trout was up 162% and 112% respectively, in 1988.

The Snake R ver trap was operated from March 5 through June 29. The trap
was noved to the east side of the Snake R ver on April 27 where it was believed
the trap would be nore efficient at collecting snolts during a | ow water year.
The Snake River trap captured 3,758 yearling chinook, 2,604 wild steel head
trout, and 16,772 hatchery steelhead trout. Mbst of the chinook sal non snolts
had al ready passed the trap by the time the trap was noved to the east side of
the river so the chinook catch was only slightly better than in 1987. The
steel head trout (wild and hatchery) trap catch was better than in any previous
year and nearly 200% better than 1987's | ow water conditions.

The A earwater Rver trap was operated from March 8 through June 12 with
a 15 day period in mid-My when the trap was out of operation due to high
di scharge. dearwater R ver trap catch was 63,983 chi nook sal nmon, 458 wild
steel head trout and 9,940 hatchery steelhead trout. In 1988 trap catch of
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chi nook sal nbon was down 12% from 1987 but the percent of hatchery chinook
rel eased in 1988 was down 28% The increase in percent chinook trap catch in
1988 can be attributed to either inprovenents in the trap livewell velocity
barrier and/or an increase in wild escapenent.

The Aearwater Rver trap catch of hatchery steel head trout was up 79%in
1988. The nunber of hatchery steel head trout released was up 29% from 1987, but
the ratio of hatchery steel head trout caught in the trap conpared to the nunber
of hatchery steel head trout released was up 39% This 10% difference may be
attributed to natural variation and/or to the trap nodification nentioned above.
Trap catch of wild steel head trout was down 49%in 1988 from 1987.

No trap efficiency tests were conducted on the Snake River trap for
chi nook salrmon in 1988 due to the low trap catch. A best guess estinate of trap
efficiency for 1988 would be sinlar to that experienced in 1987 which was 10
to 30 times less than the 1.2% trap efficiency of previous years. Trap
efficiency tests on the Qearwater Rver trap in 1988 were conbined with four
previous years data, for a total of 36 tests, the resulting efficiency value
was 2.69% with a 95% confidence interval of 0.08% The 1988 data by itself
yielded an efficiency value of 2.80% with a 95% confidence interval of 0.09%

Ri ver discharge values were conbined with the trap efficiency data for
both the Snake and Qearwater river traps in an attenpt to create a predictive
equation. The only set of data that showed a significant relationship between
trap efficiency and river discharge was the Qearwater Rver trap chinook data. A
significant statistical interaction was shown at the 0.05 | evel with P=0.019 and
F=6.103, but further analysis showed an R® of 0.152, indicating no practical or
bi ol ogi cal significance. This anonmaly indicates the possibility that sone
other variable also has an influence on trap efficiency in addition to river
di schar ge.

Trap efficiencies for steelhead trout at the Snake R ver trap, using trap
caught fish (three test groups) to provide the best estimate, for 1988 averaged
0.30% Steelhead trout trap efficiencies at the Qearwater Rver trap in 1988
were tested only twice and yielded an average of 0.44% The steel head trout
efficiency estimates at both the Snake and Qearwater river traps were nmade wth
the 1988 tests only because the data for all years failed to neet the
statistical criteria for pooling.

Mgration rate from point of release to the Snake R ver trap was not
calcul ated for spring chinook because of the |ow chinook trap catch. Mgration
rates for branded steelhead trout to the Snake R ver trap was better in 1988
than in 1987 because flows during the major steelhead mgration period were nore
conducive to migration in 1988.

Mgration rate for Qearwater R ver branded chinook sal non was faster than
in 1987 and sinmlar to 1986 and 1985. Flows were 2,000 to 4,000 cfs higher for a
maj or portion of the nmigration in 1988 as conpared to 1987. Steel head
mgration rate was the sanme as in previous years.
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Mgration rate (travel tine) through Lower Ganite Reservoir for
Clearwater River freeze branded chinook salnmobn was sinmlar to 1987, but
considerably lower than the normal flow year of 1986. No data is available for
chinook salmon migrating fromthe Snake River above the O earwater R ver through
Lower Granite Reservoir.

PI T tagged chinook salnon mgrated at the sanme rate as the freeze branded
snolts. Prior to April 8, when discharge was bel ow 40 kcfs, PIT tagged chinook
sal mon travel time through the reservoir averaged 19.7 days. After April 18,
when di scharged averaged 57 kcfs, travel time through the reservoir averaged 8.6
days. Statistical analysis showed a strong relationship between travel time and
di scharge, as discharge increases travel time for chinook salnon through the
reservoir decreases dramatically. PIT tagged chinook salnmn noved nore than
three tines as fast through the reservoir at 80 kcfs as they did at 40 kcfs.

There was a statistical significant difference, at the 0.1 level, in
travel tinme through Lower Granite Reservoir for freeze branded and PIT tagged
steel head trout. At |low discharge, freeze branded steelhead trout nobve nuch
slower than do PIT tagged steel head trout. At higher discharges (100 kcfs) the
di fference is much |ess.

There is a very strong statistical relationship between travel tinme and
discharge for PIT tagged hatchery steelhead trout. PIT tagged hatchery
steel head trout migrated twice as fast at 80 kcfs as they did at 40 kcfs.

WIld and hatchery PIT tagged steelhead trout migrate at about the sane
rate. The relationship between migration rate and discharge for wld steel head
trout is not as strong as for hatchery steel head, but a good relationship still
exists. PIT tagged wild steelhead trout mgrate twice as fast through Lower
Granite Reservoir, at 90 kcfs, as they did at 40 kcfs.
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